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Abstract 
Customer satisfaction is a subject that has gained much attention. However, the focus has 
been on business-to-consumer (B2C) industries rather than business-to-business (B2B) 
industries. The author investigates the concept of customer satisfaction in a high-technology 
B2B context. A survey was sent out to industrial customers of a manufacturer of high-
technology products. 205 responses were gathered from all levels of the customer 
organizations. The study investigates the effect of the role as decision-maker on overall 
customer satisfaction. Product performance for customer’s personnel, customer’s customer 
and the quality of the technical service are introduced as dimensions to measure in a study on 
industrial customer satisfaction. Disconfirmation of expectation, a well-known framework for 
measuring customer satisfaction in consumer context is tested in a B2B context. Another 
common framework for measuring customer satisfaction, perceived performance, is also 
tested. Finally, the effect of customer satisfaction on loyalty is investigated. Measures are 
developed by principal component analyses and both multivariate and univariate regression 
analyses are utilized to investigate the relationships. Most of the hypotheses are supported but 
the role of decision-makers is not as strong as initially believed. Technical service is the most 
important dimension in the model, and product performance for personnel and for customer’s 
customer both have a positive effect on overall customer satisfaction. Disconfirmation of 
expectations and perceived performance have different influence depending on which 
dimension of the product offer they are measuring. Customer satisfaction is found to be an 
important antecedent of loyalty even in a B2B context.  The results give empirical support to 
the different theories and provide insight for managers of companies in the high-technology 
B2B industry. 
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1. Introduction 
In today’s competitive environment companies need a competitive advantage to stand out 
from the competition. Previously the focus was on the internal dynamics of the company. 
Recently, this has shifted to a more outward orientation (Woodruff, 1997). Companies have to 
make sure their customers are heard. One way of doing this is to gauge customer satisfaction. 
Customer satisfaction has been the focal point of many marketing studies (Szymanski and 
Henard, 2001) which has led to the development of national customer satisfaction indexes, 
including the well-known American Customer Satisfaction Index (Anderson and Fornell, 
2000). This study will focus on customer satisfaction in an often overlooked context, the high-
technology business-to-business (B2B) industry. 
1.1. Research objective 
For several decades a large amount of research has been done on the field of customer 
satisfaction. Customer satisfaction has been found to be positively related to loyalty (Brunner 
et al., 2008), increased profitability (Anderson et al., 1994), increased positive word-of-mouth 
(Swan and Oliver, 1989), and even market value of equity (Fornell et al., 2006). The benefits 
of satisfied customers lead to much attention from company management on the subject 
(Oliver, 2010, Anderson et al., 1994, Brunner et al., 2008, Homburg and Rudolph, 2001). This 
makes it an appropriate subject for scientific business studies.  
When it comes to measuring customer satisfaction in a B2B context, the literature is not as 
exhaustive as with consumers (e.g. García-Acebrón et al., 2010, LaPlaca and Katrichis, 2009, 
Rossomme, 2003). Many have tried to construct standardized frameworks for measuring 
satisfaction in a B2B context (Homburg and Rudolph, 2001, Rossomme, 2003, Sharma et al., 
1999), but little consensus exists. Researchers have argued for and against separating B2B 
marketing from business-to-consumer (B2C) marketing (LaPlaca and Katrichis, 2009). 
This study will address the topic of customer satisfaction in high-technology B2B markets, 
trying to fill the existing gap in the literature on this subject. The research will be in the form 
of a quantitative empirical study targeting industrial customers of a manufacturer of high-
technology products.  
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Contributing to the theory on customer satisfaction in high technology B2B markets the 
findings of this study will give important insight to practitioners in companies who serve 
industrial customers.  
1.2. Research questions 
The fact that industrial customers often consist of several people means that sometimes the 
decision-maker is not the only one using the product (e.g. Jones and Sasser, 1995). Jones and 
Sasser (1995) investigated customer satisfaction of end-users in a B2B context, more 
specifically users of personal computers bought in bulk from a supplier. However, the author 
is not aware of studies focusing on different perceptions from decision-makers and non-
decision-makers, in terms of customer satisfaction. As Tikkanen et al. (2000) suggest, the 
relationship between customer and supplier in a B2B context is complex and consists of many 
individual relationship. Many studies targeting customer satisfaction in a B2B context are 
directed at a key person in the customer organization (e.g. Patterson et al., 1997). More recent 
studies have found that this could be misleading (Chakraborty et al., 2007, Homburg and 
Rudolph, 2001). This study will address the role of decision-makers and how this can affect 
customer satisfaction. In addition, the study will investigate three important dimensions to 
measure in a B2B customer satisfaction survey. Satisfaction with product performance is 
important for most B2B customers, and especially in a high-technology context (Chakraborty 
et al., 2007). Satisfaction with product performance is partitioned into two constructs, 
performance for personnel and performance for customer’s customer. The latter is a highly 
overlooked factor in customer satisfaction research of industrial customers, even though many 
B2B relationships involves the customer’s customer (Tikkanen and Alajoutsijärvi, 2002). The 
third dimension this study measures is the satisfaction with technical service. Technical 
service is a vital part of the relationship between supplier and customer in a B2B environment 
(Ulaga and Eggert, 2005), and will be tested in the proposed conceptual model. The first 
research question is as follows. 
Q1: What is the effect of the role as decision-maker, satisfaction with the product’s 
performance for personnel, customer’s customer, and the quality of the technical service on 
overall customer satisfaction in a B2B context? 
Consumer satisfaction is often measured by how the product or service in question meets 
expectations (e.g. Oliver, 2010). Disconfirmation of expectations has been found to be 
positively related to satisfaction (Szymanski and Henard, 2001), i.e. when expectations are 
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exceeded, the customer is satisfied. Disconfirmation of expectations, often referred to as the 
expectancy-disconfirmation framework (Oliver, 2010) is applied in a wide selection of studies 
(Szymanski and Henard, 2001). However, most of these studies have been conducted in a 
consumer context. It is therefore necessary to investigate the framework’s ability to measure 
customer satisfaction in other context leading to the following research question: 
Q2: Can the expectancy-disconfirmation framework be translated into a B2B context? 
The final research question will focus the attention on a very fundamental issue of any 
business, the loyalty of its customers. Customer loyalty has many benefits. Some authors have 
noted that the cost of customer retention is less than the cost of acquiring a new customer (e.g. 
Fornell and Wernerfelt, 1987), which means that loyal customers leads to increased profits. 
Customer satisfaction is seen as an antecedent to loyal customers (e.g. Brunner et al., 2008). 
Others have questioned this link, claiming that customer satisfaction is not the factor to focus 
on if loyal customers is the goal (Reichheld, 2003). This dichotomy requires more research, 
forming a basis for the last research question: 
Q3: What is the effect of customer satisfaction on loyalty in a B2B context? 
To answer these questions, the study will adhere to the following structure. 
1.3. Structure of the study 
Chapter 1 introduces the research objective and the research questions. The chosen subjects 
are explained and argued for.  
Chapter 2 consists of a review and findings in the literature on the subject of customer 
satisfaction in general and customer satisfaction in a high-technology B2B context in 
particular. The chapter focuses on issues where the B2B markets differ from consumer 
markets, which framework to use for investigating this, and how customer satisfaction affects 
customer loyalty. This gives the study a theoretical background to base its findings on.  
Chapter 3 deals with the methodology, where the choice of measures and sampling frame is 
accounted for. The dependent and independent variables are presented under respective 
chapters, with theoretical reasoning to argument for the choices. Principal component analysis 
was conducted to acquire suitable measures for the more complex variables.  
In chapter 4 the results are analyzed. The three conceptual models under investigation are 
tested using multiple and univariate regression analysis. The results are presented in a 
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different subchapter for each model. The data is tested for multicollinearity and the results 
appear in tables under the respective subchapters.   
After the data is analyzed, the findings are discussed in chapter 5. The study’s contribution to 
the theory is discussed, addressing each subject in different subchapters. As the findings will 
be of interest to managers of companies targeting industrial customers, managerial 
implications are considered in this chapter. 
Chapter 6 concludes the study by addressing each research question in their respective order. 
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2. Theoretical framework 
This section will review the literature on customer satisfaction in a high-technology business-
to-business context and how it is different from a consumer context in terms of customer 
satisfaction. The literature on decision-makers influence on customer satisfaction will be 
reviewed together with the literature on product performance and technical service, and how 
this affects customer satisfaction. Further the expectancy-disconfirmation framework will be 
defined and investigated in a B2B-setting. The link between satisfaction and loyalty of 
industrial customers will be discussed, and the conceptual models under investigation will be 
explained.  
2.1. High-technology business-to-business context 
When a company sells a product or service targeted at other companies it is commonly said 
that it operates in a B2B market. Frauendorf et al. (2007) defines “the field of business-to-
business as one which, in brief, describes transactional relations between business partners, 
including business enterprises, organizations, and governmental institutions” (Frauendorf et 
al., 2007,p. 9 ). The customers in a B2B market will herby be referred to as industrial 
customers, which is common in the B2B literature (e.g. Homburg and Rudolph, 2001), while 
the organization of the industrial customer will be referred to as the customer organization.   
 
Compared to consumer markets the industrial markets usually involves “greater levels of 
decision-making input and high transaction costs” (Russell-Bennett et al., 2007,p 1253) and 
the buying process is more rationalized and involves longer-term relationships (Cooper and 
Jackson, 1988). Products are more technically complex, more money, people and procedures 
are involved and products are often specialized to the customer organization (Cooper and 
Jackson, 1988). 
 
The high-technology industry is identified as “one in which knowledge is a prime source of 
competitive advantage for producers, who in turn make large investments in knowledge 
creation” (Tyson, 1992, p 18). Other definitions are similar, emphasizing the amount the 
companies spend on research, development and technical engineering staff (Cosh and Hughes, 
2010). Riche et al. (1983) states, quoting the Congressional Office of Technology 
Assessment, high-technology companies are “… companies that are engaged in design, 
development, and introduction of new products and/or innovative manufacturing processes 
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through the systematic application of scientific and technical knowledge …”(Riche et al., 
1983, p 51) . 
 
To summarize, the high-technology B2B industry consists of companies who sell their 
product or service to other organizations by the way of heavy investment in research and 
development, scientists and new product development.  
2.2. Definition of customer satisfaction 
Customer satisfaction is defined as “… the consumer’s fulfillment response. It is a judgment 
that a product/service feature, or the product or service itself, provided (or is providing) a 
pleasurable level of consumption-related fulfillment, including levels of under- or 
overfulfillment” (Oliver, 2010, p.8). 
It is a subjective evaluation of a performance related to a standard which when that standard is 
fulfilled, results in satisfaction, or in dissatisfaction when the standard is not fulfilled (Oliver, 
2010). The pleasurable level of under -and overfulfillment describes the situation where 
performance is a little less or a little above the standard, but still results in satisfaction.  
As a concept, satisfaction of consumers has been investigated thoroughly for the last decades 
(Eggert and Ulaga, 2002), whereas the research on industrial customers is not as 
comprehensive.  
2.2.1. Industrial customer satisfaction  
Some authors emphasize that B2B marketing is conceptually similar to B2C marketing 
(Coviello and Brodie, 2001). Others accentuate that the complexity of B2B marketing 
(Chakraborty et al., 2007, Rossomme, 2003) makes it different from consumer marketing. 
Indeed, Coviello and Brodie (2001) investigated 279 firms and discovered that the overall 
marketing practices of the two types of industries were similar. However, they differed in the 
fact that those in consumer industries are more transactional, i.e. focusing on single 
transactions, while those serving industrial customers were more relational and long-term 
minded in their marketing approach. As we will see in the case of customer satisfaction, this 
is an important distinction. 
Customer satisfaction in the B2B context has often been termed relationship satisfaction, 
focusing on the customer’s satisfaction with the relationship with the supplier (Abdul-
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Muhmin, 2005, Cater and Cater, 2009). However, this study will stick to the more common 
term customer satisfaction.  
In a study on the surpluses and shortages of B2B marketing Sheth and Sharma (2006) 
requested more research on satisfaction of industrial customers. Even though many recent 
studies have addressed customer satisfaction in a B2B context (e.g. Chakraborty et al., 2007, 
Homburg et al., 2003, Homburg and Rudolph, 2001, Paulssen and Birk, 2007, Rossomme, 
2003, Russell-Bennett et al., 2007, Spreng et al., 2009) they are still only a fraction of the 
work done on customer satisfaction in consumer markets.. 
In fact, even if consumer and B2B marketing is similar, research in other situations and 
contexts will only benefit the theory, providing more empirical background (LaPlaca and 
Katrichis, 2009).  
2.2.2. Cumulative and transaction-specific satisfaction 
Customer satisfaction is often divided into two different conceptualizations, transaction-
specific and cumulative satisfaction (e.g. Anderson et al., 1994, Brunner et al., 2008, Lam et 
al., 2004). Transaction-specific satisfaction is related to one single encounter between 
customer and supplier while the cumulative satisfaction is related to the sum of all such 
encounters. It is important to know which concept is under investigation since they have 
different influence on both the antecedents (e.g. expectations (Patterson et al., 1997)) and the 
outcomes (e.g. loyalty (Brunner et al., 2008)) of satisfaction. It is found that the influence of 
satisfaction on loyalty decreases with the customer’s experience with the supplier (Brunner et 
al., 2008) implying that new customers will be sensitive to a bad experience while old 
customers might view this as an unfortunate episode. New customers have higher 
expectations and evaluate performance lower than experienced customers (Patterson et al., 
1997), which again will affect satisfaction (Oliver, 2010).  On the other hand, experienced 
customers have more knowledge about the product, which in turn leads to higher satisfaction 
(Bennett et al., 2005).  
Marketing in the B2B context is often more long-term than in the consumer markets (Coviello 
and Brodie, 2001). Therefore, satisfaction of consumers is often measured as transaction-
specific (Oliver, 2010), while in the B2B literature it is common to measure cumulative 
satisfaction due to the long duration of the relationship between customer and supplier (e.g. 
Lam et al., 2004 ). Since this study is in the context of a B2B industry, only cumulative 
satisfaction will be measured. 
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2.2.3. Different dimensions of the product offering 
Sometimes satisfaction with a product is not only related with the product performance, but 
also the service, product-related information, and other dimensions of the product offering 
(e.g. Homburg and Rudolph, 2001, Sharma et al., 1999). Dimension in customer satisfaction 
theory is the different aspects of a product offering (e.g. Schellhase et al., 2000). When 
purchasing a hot dog, the product is the only dimension, compared to i.e. a visit to a 
restaurant, where service is also part of the experience. Although the food may be excellent, 
unsatisfying service will ruin the experience and in this way lowering satisfaction.  
It is often the case that products sold to industrial customer are technologically complex 
(Patterson et al., 1997). Homburg and Rudolph (2001) propose a model where satisfaction of 
industrial customers  is measured by seven different dimensions such as satisfaction with 
product, salespeople, product-related information, order handling, technical services, internal 
personnel and complaint handling. The model was tested and supported in different industries 
consisting of suppliers of goods sold to industrial customers. Chakraborty et al. (2007) 
developed a similar model, but narrowed it down to three dimensions; reliability, product-
related information and commercial aspects. The model was tested and the dimensions were 
positively related to overall customer satisfaction, but only tested on customers of a single 
supplier. The methodology was also questionable as it compared two multiple regression 
analyses, but did not investigate the moderating effect as the article’s original intention was. 
Rossomme (2003) also provides a model based on different dimensions, but with different 
labeling. The author divides the customer satisfaction of industrial customer into four 
different dimensions, information satisfaction, performance satisfaction, attribute satisfaction 
and personal satisfaction. However, the study was not tested empirically. 
Although the choice of dimensions to measure differs in the literature, the necessity of 
measuring different dimensions seems to be well-founded (e.g. Abdul-Muhmin, 2005). When 
the product or service involves high-technology, a multi-dimensional approach to customer 
satisfaction is necessary.  
2.2.4. Different features of the dimensions 
Features are the different functionalities of a product or service, e.g. the features of a 
chocolate-bar are the taste, color, wrapping, and so on. Features are also referred to as 
attributes (Oliver, 2006), but this study will refer to the functionalities as features.  
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When measuring customer satisfaction, it is important to be aware that some of the features 
with the product or service will not affect satisfaction, while other features will be necessary 
in order for the customer to be satisfied. They are usually separated into four different 
categories, depending on how they affect satisfaction (Rust and Oliver, 2000, Vargo et al., 
2007). This study will use the terminology from Rust and Oliver (2000), but the categories are 
identified by several authors (Vargo et al., 2007). The product or services features are divided 
into four categories, monovalent dissatisfiers, monovalent satisfiers, bivalent satisfiers and 
null relationships (Oliver, 2010, Rust and Oliver, 2000, Vargo et al., 2007).  
Monovalent dissatisfiers are the features that can only affect dissatisfaction and not 
satisfaction. Monovalent dissatisfiers are the must-be features (Vargo et al., 2007), i.e. the 
basic features the costumer requires the product to have such as wheels on a car. One will not 
experience satisfaction if the car has wheels, but obviously the absence of wheels on a car will 
cause dissatisfaction. Monovalent satisfiers are attractive, but not necessary features, like the 
chocolate on the pillow in some high-class hotels. Contrary to monovalent dissatisfiers, they 
will only affect satisfaction and will not create dissatisfaction when absent. Bivalent satisfiers 
are features that create satisfaction when present, and create dissatisfaction when not present 
(e.g. design and service support). The null relationships are the features that do not affect 
either (e.g. quality of the advertising (Vargo et al., 2007) ).  
It is found that a negative disconfirmation results in a larger change of behavior than a 
positive disconfirmation (Rust and Oliver, 2000), suggesting that monovalent dissatisfiers are 
more important drivers in customer satisfaction judgments than monovalent satisfiers. This 
study will not investigate this further, but notes that different features might affect customer 
satisfaction differently both in direction (i.e. positive or negative) and in strength.  
2.3. Decision-makers and dimensions of industrial customer satisfaction 
Customer satisfaction in a B2B context consists of different dimensions where each 
dimension has different features that affect overall satisfaction. The study narrows down to 
three different dimensions, which will be tested empirically. The role of the decision-makers 
will also be empirically tested. 
2.3.1. Decision-makers 
One of the main issues that separate industrial customers from consumers is that the decision 
process often is a process involving several people (Homburg and Rudolph, 2001). This issue 
is often resolved by focusing the customer satisfaction study on the key decision maker (e.g. 
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Cater and Cater, 2009). A problem with this, however, is that the different roles in the 
customer organization seem to influence overall customer satisfaction (Chakraborty et al., 
2007, Homburg and Rudolph, 2001). The individuals in an organization will each have 
different perceptions, history, intentions and goals which will affect their level of satisfaction 
(Tikkanen et al., 2000) . In a study by Chakraborty et al. (2007) the authors found that for 
those responsible for purchasing, the commercial aspects were more important than product-
related information, while the engineers emphasized the importance of the product-related 
information over the commercial issues. 
Although much research has focused on the buying behavior of the different roles in a 
customer organization (Sheth and Sharma, 2006), little is known about the connection 
between these roles and satisfaction with the supplier. One study found that the roles did not 
affect overall satisfaction with the supplier (Qualls and Rosa, 1995), while e.g. Homburg and 
Rudolph (2001) found that different roles in the customer organization affected satisfaction 
with different dimensions of the product offering. Qualls and Rosa (1995) suggest that their 
result could come from the fact that they measured customer satisfaction with only one 
dimension. This study will therefore adhere to the view that customer satisfaction in a B2B 
context is best measured on several dimensions (Abdul-Muhmin, 2005, Chakraborty et al., 
2007). 
Customer organizations may have very different structures. In one organization the main 
purchase manager decides which product to purchase, while in another organization this 
decision can be made by a group, often referred to as decision making units or buying centers 
(Rossomme, 2003). 
In many cases the people who make the purchase-decision are not the end-users of the product 
(Fern and Brown, 1984, Jones and Sasser, 1995). The end-users will have no or little 
influence on the purchase decision. However, their opinion and experience with the product 
matters, since collective dissatisfaction will most likely lead to dissatisfaction at the top-level 
management and lower repurchase intentions (Jones and Sasser, 1995).  
These issues continue to highlight the complexity of the relationship between supplier and 
industrial customers. Involvement in the purchase process was found to be an antecedent of 
loyalty (Bennett et al., 2005), but to the best of the author’s knowledge, it is not known if it 
affects satisfaction. In the study by Bennett et al. (2005), they identified involvement as the 
level of interest in the purchase process. This study will take a different approach and 
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investigate the difference between the decision-maker and those who have no involvement at 
all.  
Knowledge about the product is positively related to customer satisfaction (Bennett et al., 
2005), and it is reasonable to assume that those who makes the decision to purchase a high-
technology product, which is usually expensive, will have knowledge about the product. The 
first hypothesis is therefore proposed below.   
H1a:  The role as a decision-maker will have a positive effect on overall customer 
satisfaction. 
To better understand how the role as decision-maker affects overall customer satisfaction, 
three other dimensions of B2B customer satisfaction will be tested. As mentioned above, 
customer satisfaction of industrial customers should be measured by several dimensions, from 
the quality of the product to the satisfaction with the purchase process. However, those who 
did not participate in the purchase decision will seldom have knowledge about the purchase 
process. Therefore, this part of the study will focus on satisfaction with the product and the 
technical service as they are two dimensions that everyone in the organization usually has 
some knowledge about (Homburg and Rudolph, 2001). The lower level employees will have 
experience with the daily use of the products or services, and the top-management will know 
about the performance as it can be detrimental to business if it does not perform satisfactory. 
Product performance is separated into two different dimensions, performance for customer’s 
personnel and performance for customer’s customer. 
2.3.2. Product performance for the customer’s personnel 
Performance for customer’s personnel is acknowledged by recent studies (e.g. Chakraborty et 
al., 2007). Jones and Sasser (1995) found that satisfaction of the end-user had a positive effect 
on the purchase managers intention to buy from the same brand. Product performance is a 
common dimension to measure in all kinds of customer satisfaction studies (e.g. Anderson et 
al., 1994, Brunner et al., 2008, Cater and Cater, 2009). It has been measured as price 
compared to quality (Fornell, 1992) and as a comparison against a norm, either an ideal brand 
or a an average performance for similar products (Selnes, 1993). Many other 
conceptualizations exist (Anderson and Sullivan, 1993), but all find a positive relation 
between product performance and customer satisfaction. The following hypothesis will be 
tested to see if the theory holds in the context of this study. 
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H1b: Satisfaction with the product performance for the customer’s personnel will have a 
positive effect on overall customer satisfaction. 
In B2B contexts it is common that several people outside the customer organization use the 
product.  
2.3.3. Product performance for customer’s customer 
Although many B2B relationships involve a third party, the customer’s customer (Tikkanen 
and Alajoutsijärvi, 2002), the author has not yet seen a study on customer satisfaction in a 
B2B context addressing this issue. Many companies, e.g. retail stores and banks, purchase 
products that will be used both by the company’s personnel and the company’s customers. 
Parasuraman et al. (1991) argued that customer’s expectations can be affected by an affiliated 
party, e.g. the customer’s customer, and this can in turn affect customer satisfaction. Another 
study mentioned that the customer’s customer is an important actor in the relationship 
(Lagrosen, 2005) between the industrial customer and the supplier, but it was not linked to 
customer satisfaction. Although empirical data are missing, the author believes the effect of 
product performance for the customer’s customer on customer satisfaction will be positive. 
Because it is a similar concept as product performance for personnel, it is reasonable to 
believe its effect will be equal. The following hypothesis will test this relationship. 
H1c: Satisfaction with the product performance for customer’s customer will have a positive 
effect on overall customer satisfaction. 
This finding will add to the literature and provide empirical foundation for future discussion 
on the complex relationships in B2B industries.  
2.3.4. Technical service 
Technical service is another dimension that affect overall customer satisfaction with high-
technology products (e.g. Homburg and Rudolph, 2001). High-technology products will need 
skilled technicians when normal maintenance is not sufficient. It is therefore common to 
measure the quality of the technical service in a customer satisfaction study in a B2B 
environment. Patterson and Spreng (1997) found that satisfaction with technical service was 
more important than other dimensions, but the study was on a company offering business 
services. On the other hand, Homburg and Rudolph (2001) found that for manufacturing 
personnel, satisfaction with the technical service was negatively related to overall customer 
satisfaction. They argued that the reason is that technical service personnel are usually 
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contacted when the product is failing to perform, so even though the quality of the service was 
satisfactory, the overall satisfaction was low. The same study found that for the other groups, 
satisfaction with technical service was positively related with overall customer satisfaction. 
This study will therefore test the following hypothesis. 
H1d: Satisfaction with the technical service will have a positive effect on overall customer 
satisfaction.  
It is now necessary to find a framework for measuring customer satisfaction. Many different 
methods have been developed (e.g. Szymanski and Henard, 2001), but this study will focus on 
the most applied framework and test it together with another popular framework.  
2.4. Customer satisfaction as disconfirmation of expectations 
Because of all the benefits associated with customer satisfaction much work has been done on 
how to measure it (Oliver, 2010).  
One way of measuring customer satisfaction is simply to ask if the customer is satisfied or 
dissatisfied with the product or service in question. This will answer the question whether or 
not the customer is satisfied, but it does not answer why (Oliver, 2010). It is therefore 
common to research the antecedents of customer satisfaction, like expectations, 
disconfirmation of expectations, performance, affect and equity (Szymanski and Henard, 
2001). Other antecedents are also found in the literature, like need fulfillment, quality and 
value (e.g. Oliver, 2010).  
This article will focus on disconfirmation of expectations as an antecedent of satisfaction, 
based on the findings discussed in the following chapters. Perceived performance will be 
briefly introduced as a comparable framework.  
2.4.1. Definition of the expectancy-disconfirmation framework 
 The dominant framework for explaining customer satisfaction is the expectancy-
disconfirmation framework (Oliver, 2010, Phillips and Baumgartner, 2002). In this 
framework satisfaction is determined by the difference between expected performance and 
actual performance. When expectations are met or exceeded the customer experiences 
positive disconfirmation.  If performance is worse than expected, the customer is dissatisfied 
and experience negative disconfirmation. In connection with the previous definition of 
satisfaction where satisfaction is a pleasurable level of fulfillment, it means that this is 
reached when expectations are met or exceeded. This framework is widely accepted and 
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tested (e.g. Brunner et al., 2008, Fornell, 1992, Phillips and Baumgartner, 2002, Yi and La, 
2004), but it does not explain the entire concept of the customer’s satisfaction formation 
(Oliver, 2010). Other related antecedents of satisfaction like need fulfillment, perceived 
quality, perceived value, equity and regret (e.g. Anderson and Fornell, 2000, Oliver, 2010) are 
all viable antecedents of satisfaction formation. Several books have been written on the 
subject, and the discussion is too exhaustive to be addressed in this study. Focus will therefore 
be narrowed down to testing the framework in a new context. Disconfirmation of expectations 
and expectancy-disconfirmation will be used interchangeably as it is common in the literature 
(e.g. Oliver, 2010).  
In an extensive meta-analysis of 50 empirical studies, Szymanski and Henard (2001) found 
that disconfirmation of expectations had a stronger effect on customer satisfaction than 
performance of product/service. However, most of the studies were on simple consumer-
supplier relationships. 
2.4.2. Expectancy-disconfirmation in the B2B context 
It is not clear whether concepts from consumer marketing can be directly transferred to a B2B 
context. Some authors have found that they can in the case of services (Cooper and Jackson, 
1988),while others argue that the differences makes them both theoretically and practically 
difficult to transfer (Chakraborty et al., 2007, Webster and Wind, 1972).  
Purchase decisions in B2B-settings are thought to be more logical than in consumer settings 
(Spreng et al., 2009), and it seems therefore reasonable to assume that the process behind the 
purchase decision is cognitive, rather than affective. Since the expectancy-disconfirmation 
framework is primarily a cognitive process (Phillips and Baumgartner, 2002), it should suit as 
a good framework for measuring satisfaction in a B2B-context. Especially in the case of an 
expensive high-technology product performance below the expected may be much more 
severe. This because of the amount of money invested in the product.  
As mentioned earlier, the expectancy-disconfirmation framework has been widely 
investigated in the consumer marketing literature (e.g. Oliver, 2010).However, it seems to be 
overlooked in the B2B marketing literature (e.g. Brunner et al., 2008, Homburg and Rudolph, 
2001, Spreng et al., 2009), with the exception of some studies (Bennett et al., 2005, Patterson 
et al., 1997). Indeed, the article by Patterson et al. (1997) found that disconfirmation of 
expectations was more powerful in predicting satisfaction than performance measures in a 
B2B service context. It seems reasonable to assume that also in a high-technology B2B 
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context positive disconfirmation (i.e. when expectations are exceeded) will have a positive 
effect on satisfaction.  
To test the strength of the relationship between disconfirmation of expectations and customer 
satisfaction this survey will also test the relationship of perceived performance and customer 
satisfaction. The perceived performance as a measure must not be confused with the use of 
the word product performance in the previous chapter. Perceived performance relates to how 
the customer forms a satisfaction judgment. Disconfirmation of expectations measures 
customer satisfaction by how the performance is according to expectation. Perceived 
performance is another method for measuring customer satisfaction, and although it is related 
to disconfirmation of expectation, it is common to measure it separately (Churchill and 
Surprenant, 1982). 
Second to disconfirmation of expectations, performance is the most applied measure in 
customer satisfaction studies (Szymanski and Henard, 2001). Patterson et al. (1997) found 
that performance had a direct effect on customer satisfaction in a B2B service context , but it 
was not as strong as disconfirmation of expectations. Perceived performance will be tested as 
an optional framework to the disconfirmation of expectations.  
The theory will be tested on four different dimensions of customer satisfaction, overall 
satisfaction with product performance, technical service, order handling and the purchase 
process.   
The eight different hypotheses are displayed below and separated into four different 
dimensions of customer satisfaction. 
Purchase process 
H2a: Disconfirmation of expectations will be positively related to overall satisfaction 
with the purchase process. 
 H2b: Perceived performance will be positively related to overall satisfaction with the 
purchase process. 
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Order handling 
H2c: Disconfirmation of expectations will be positively related to overall satisfaction 
with the order handling. 
H2d: Perceived performance will be positively related to overall satisfaction with the 
order handling. 
Product performance 
H2d:  Disconfirmation of expectations will be positively related to overall satisfaction 
with the product performance. 
H2e: Perceived performance will be positively related to overall satisfaction with the 
product performance. 
Technical service 
H2f: Disconfirmation of expectations will be positively related to overall satisfaction 
with the technical service. 
H2g: Perceived performance will be positively related to overall satisfaction with the 
technical service. 
Both perceived performance and disconfirmation of expectations are frameworks developed 
to explain how customer satisfaction is created (Oliver, 2010). Satisfied customers are not a 
goal in itself, especially if they are more satisfied with another supplier.  
2.5. Customer satisfaction and loyalty of industrial customers 
Loyal customers are related to profitability (Rauyruen and Miller, 2007). More specifically 
the cost of customer retention is lower than the cost of acquiring new customers (Oliver, 
1999). It is also considered an important source of competitive advantage (Lam et al., 2004). 
Indeed, the very idea of a loyal customer involves some sort of relationship, meaning that the 
customers must experience the brand over time (Oliver, 2010), most likely by purchasing a 
product or service several times.  
2.5.1. Loyalty as consecutive phases 
Loyalty is often separated into two different dimensions, the attitudinal and the behavioral 
dimension (Cater and Cater, 2009). Different views on these dimensions exist. Some regards 
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behavioral loyalty as the willingness to repurchase a brand (Rauyruen and Miller, 2007), 
while others view it as the phase where actual repurchase take place (e.g. Brunner et al., 
2008, Oliver, 1999). Oliver (1999) deconstructs loyalty into four different and consecutive 
phases.  
The first one, called cognitive loyalty is when a consumer prefers one brand to another based 
on prior knowledge about the brand. The consumer has no affective connections to the brand 
and may easily change.  
The next phase, affective loyalty is when satisfaction with the brand has occurred several 
times, and the consumer develops a liking towards it. This loyalty is more emotional than the 
cognitive, but the consumer is still likely to switch.  
The third phase, conative (behavioral intention) loyalty is developed after several affective 
experiences with the brand. At this stage the consumer has a deeply held commitment to 
repurchase the brand, but it is only a motivational one. The consumer wishes to buy the brand 
but may still change if several thresholds to purchase are experienced. 
This leads to the final stage, action loyalty. At this stage the consumer has committed to 
repurchase the brand, and will even overcome obstacles to buy the brand. This is the desired 
level of loyalty for a company, as a single dissatisfying experience will not lead the customer 
to buy another brand.  
This concept of loyalty have been adopted by many studies (e.g. Yang and Peterson, 2004), 
and is preferred to the old view of loyalty as either attitudinal or behavioral (Butcher et al., 
2001). The following chapter will discuss whether this view can be translated into a B2B 
context. 
2.5.2. Loyalty of industrial customers 
The link between satisfaction and loyalty is shown in a wide variety of articles (e.g. Oliver, 
1999) . As with most marketing literature, they have investigated consumer markets (e.g. 
LaPlaca and Katrichis, 2009). Many authors have raised this point and there is a growing 
interest in the link between satisfaction and loyalty in B2B markets (e.g. Bennett et al., 2005, 
Lam et al., 2004, Patterson et al., 1997). However, there is still need for further investigation 
on this link in the context of industrial customers (Rauyruen and Miller, 2007). Some have 
questioned the link between customer satisfaction and loyalty (Jones and Sasser, 1995, Spiteri 
and Dion, 2004), and it has been found that many customers who choose to change supplier 
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claim they were satisfied with their former vendor (Homburg et al., 2003). Since these doubts 
exist, more research must be done to investigate the relationship between customer 
satisfaction and loyalty.  
Since industrial customers are believed to be more rational in their purchase decisions than 
consumers (e.g. Cooper and Jackson, 1988), it seems unlikely that the action loyalty phase 
will ever be reached. The action loyalty phase requires some irrational behavior like avoiding 
to listen to messages from competing suppliers (Oliver, 1999), which is an unlikely behavior 
for an industrial customer.  
To really measure behavioral loyalty it is required to have data on previous and present 
purchase to see if the action to repurchase is carried out (Mittal and Kamakura, 2001). This 
study will therefore focus on the attitudinal part of loyalty formation. The following 
hypothesis will be tested. 
H3: Customer satisfaction will be positively related to (attitudinal) loyalty. 
This will add to the already existing literature on the subject and give insight on how to keep 
their customers, an important issue for most businesses.  
2.6. Conceptual models 
The theory tested in this study can be separated into three different models. First, the 
relationship between the three dimensions of the supplier’s offer, decision-maker and overall 
customer satisfaction is tested (Figure 1). 
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Figure 1: Conceptual model for hypotheses H1a-d 
 
The next conceptual model (Figure 2) tests which of the two common antecedents of 
customer satisfaction, disconfirmation of expectations and perceived performance are best 
suited for measuring customer satisfaction. A positive relationship is expected for both, but 
disconfirmation of expectations is expected to be more influential than perceived 
performance. The relationship is tested on four different dimensions of the product offering. 
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Figure 2: Conceptual model for hypotheses H2a-h 
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The last conceptual model to be tested (Figure 3) is if customer satisfaction has a positive 
effect on loyalty. Some recent studies have put this broadly accepted link to the test (e.g. 
Reichheld, 2003) and claimed that customer satisfaction is of little importance in measuring 
customer loyalty. This study will test if customer satisfaction is positively related to loyalty, 
which will add empirical findings to the ongoing discussion on the customer satisfaction-
loyalty link.  
 
Figure 3: Conceptual model for hypothesis 3 
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3. Methodology 
This chapter is about the chosen methodology for the study. It provides a description of the 
sampling frame, data collection and the different measures that were chosen.  
3.1. Sampling frame   
The sampling frame for the study was the customer base of TOMRA Systems ASA, a 
manufacturer of reverse vending machines to the retail market. Reverse vending machines are 
machines usually found in retail stores that accept bottles and return a receipt that the end-user 
can return to the store personnel. For a graphical description of this relationship see Figure 4.  
 
Figure 4: Business relationship structure 
In the tests of the hypotheses the customer’s personnel will be the retail store’s personnel and 
the customer’s customer will be the end-users. 
The reverse vending machines is a high-technology product, which is a big investment for the 
retail stores. Customer organizations, i.e. the retail stores or chains, have different managerial 
structures, and therefore different methods for the purchase decision. This context was 
therefore suitable for investigating customer satisfaction in a high-technology B2B context. 
Another reason for choosing this sampling frame was the different structure of the customer 
organizations. The decision to purchase is made by top-level management in some chains 
while in other organizations each individual store manager makes the decision. This particular 
industry was therefore well suited to investigate the effect of decision-makers on overall 
customer satisfaction. 
The three different dimensions of industrial customer satisfaction discussed earlier were also 
found in this context. Both the retail store’s personnel and their customers use the machines, 
and technical service is an important dimension.  
23 
 
As TOMRA is the market leader in the chosen markets, the study will give insight on this 
issue as well, especially in the terms of loyalty. It has been found that in monopolistic 
markets, customer satisfaction has little effect on repurchase intention (Yee et al., 2010). In 
Denmark and Norway, TOMRA’s position is close to a monopoly, which has to be taken into 
consideration in the analysis. 
3.2. Data collection 
The survey was in the form of an online questionnaire distributed to customers in Denmark 
and Norway. The questions used in this study were a part of a larger customer survey, so the 
questions had to be kept to a minimum to avoid response fatigue.  
The software used to create the survey was Questback, an online software tool for creating 
surveys. E-mails with link to the survey were sent out to a key person in the customer 
organization who in turn sent it out to the lower levels of the organization.  
To test the questions in the survey, four store managers were contacted by telephone. No 
questions were removed. The survey was developed in collaboration with managers at 
TOMRA, and all the questions proved to be understandable and valid. 
787 e-mails were sent out, and in turn generated 205 responses. Only 12 of these were sent 
out in Norway, with 5 replies. The responses were included in the survey because they all 
came from the top-level management. This group is hard to get replies from and by including 
those chances of significant results was higher. This gave a response rate of 26 %, which is 
considered a low response rate (Randall and Gibson, 1990). However, many business studies 
suffer from this problem (e.g. Rauyruen and Miller, 2007) . Out of these 205, 29 participated 
in the last purchase decision, which corresponded to 14.1 %. 77.6 % were males, which is not 
surprising given the chosen sampling frame (Tomlinson et al., 1997). The customer 
organization consists of many different positions. A detailed overview of the different 
positions can be seen in Table 1.  
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Position in organization Frequency Percent 
Colonial manager 5 2.4 
Deputy store manager 3 1.5 
Director 1 .5 
Distributor 1 .5 
Grocer 14 6.8 
Inventory consultant 4 2.0 
Inventory manager 4 2.0 
Operational manager 5 2.4 
Purchase manager 1 .5 
Responsible for recycling in store 2 1.0 
Sales manager 1 .5 
Store manager 164 80.0 
Total 205 100.0 
Table 1: Position in organization 
The different positions can be put together into four different groups corresponding to the 
functional roles. The top-level management consists of director, distributor, grocer and 
operational manager. Mid-level management is the purchase manager, sales manager, 
inventory manager and inventory consultant. Store managers are the store managers and lower 
level employees are deputy store manager, responsible for recycling in store and the colonial 
managers. See Table 2. 
Functional role Frequency Percent 
Top-level management 21 10.2 
Mid-level management 10 4.9 
Store manager 164 80.0 
Lower level employees 10 4.9 
Total 205 100.0 
Table 2: Functional role 
The distribution of decision-makers is showed in Table 3. As mentioned above the decision-
makers can come from many different functional roles. Even the lower level employees can in 
some cases be involved in the decision process if the store is an independent organization.  
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 Frequency Percent 
Non-decision- maker 176 85.9 
Decision-maker 29 14.1 
Total 205 100.0 
Table 3: Decision-makers 
  
3.3. Dependent variables 
The dependent variables loyalty and overall customer satisfaction were developed with a 
principal component analysis. The dependent variables used to test the predictive strength of 
disconfirmation of expectations and perceived performance are also developed.  
3.3.1. Overall customer satisfaction 
Overall customer satisfaction was measured by seven different questions addressing issues as 
reliability, quality, and overall satisfaction with product and technical service. The questions 
were adopted from various sources. Reliability and quality is commonly used to measure 
satisfaction (Lam et al., 2004), and flexibility has also been found positively related to 
customer satisfaction (Cater and Cater, 2009). User-friendliness and solution provider are 
features believed to be important in TOMRA’s industry, as many different people will work 
with the product. Overall satisfaction with product performance and technical service is found 
positively related to customer satisfaction in different studies (e.g. Homburg and Rudolph, 
2001). On a five-point Likert scale the respondents were asked how much they agreed on a 
scale from 1 (completely disagree) to 5 (completely agree). A five-point Likert scale ranging 
from 1 (very dissatisfied) to 5 (very satisfied) measured the two questions on overall 
satisfaction. 
A principal component analysis was applied to find a score for overall customer satisfaction. 
The Kaiser-Meyer-Olkin measure for adequacy (KMO) was .852 and the Bartlett’s test of 
sphericity was significant (p < .001), so the variables were very well suited for a principal 
component analysis (Field, 2005). The variables were successfully reduced to one component 
and explained 62 % of the variance. The component table is displayed below with 
corresponding eigenvalue and Cronbach’s alpha. 
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 Principal component 
Items Overall customer satisfaction 
The supplier is a reliable company .837 
The supplier delivers high quality products .851 
The supplier delivers user-friendly products .788 
The supplier is flexible .813 
The supplier is a solution provider .849 
Overall satisfaction with product performance .669 
Overall satisfaction with technical service .686 
Eigenvalue 4.344 
Cronbach's alpha .896 
Extraction Method: Principal Component Analysis. 
Kaiser-Meyer-Olkin measure:  .852 
Bartlett’s test of sphericity: .000 
Table 4: Principal component analysis of overall customer satisfaction 
Cronbach’s alpha over .8 is very good, but can also be misleading if the number of items are 
many and several components are present (Cortina, 1993). However, this was not the case 
here so the Cronbach’s alpha supported the reliability of the model. 
3.3.2. Satisfaction with the different dimensions 
Overall satisfaction with the different dimensions purchase process, order handling, product 
performance and technical service was measured on a five-point Likert scale ranging from 1 
(very dissatisfied) to 5 (very satisfied). The simplicity of the measure makes it unsuitable for 
measuring overall customer satisfaction, but it is a valid measure for testing the predictive 
strength of disconfirmation of expectations and perceived performance (Oliver, 2010).  
3.3.3. Loyalty 
Loyalty was measured using a five-point Likert scale. The three questions addressing 
repurchase intention, word-of-mouth and preference for the supplier is a common method for 
measuring loyalty (e.g. Bennett et al., 2005, Cater and Cater, 2009, Lam et al., 2004). In Cater 
and Cater (2009), repurchase intention and preference for supplier are considered measures of 
behavioral loyalty, but the author adheres to the view that behavioral loyalty can only be 
measured by actual repurchase (e.g. Mittal and Kamakura, 2001).  
The three different dimensions of loyalty were then tested by a principal component analysis 
to get a measure of overall loyalty score. The KMO was .638, which is considered to be good, 
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but not great (Field, 2005). The relative low value can result from the recommendation 
dimension scoring much lower than the other two (Appendix, Table 13). Bartlett’s test of 
sphericity is highly significant (p < .001) thus the variables were fit for a principal component 
analysis. 
 
Item Principal component 
Recommendation .725 
Preferred supplier .906 
Repurchase intention .905 
Eigenvalue 2.165 
Cronbach's alpha .798 
Extraction Method: Principal Component Analysis.  
Kaiser-Meyer-Olkin measure:  .638 
Bartlett’s test of sphericity: .000 
Table 5: Principal component analysis of loyalty 
As seen in Table 5, the reliability test gave a Cronbach’s alpha of .798 which is over the 
acceptable level (Field, 2005), especially since the number of items are few (Cortina, 1993).  
3.4. Independent variables 
The independent variables were developed to test the three different conceptual models.  
3.4.1. Decision-makers 
Involvement in the decision-process was measured by asking the respondent if he/she took 
part in the decision to purchase the reverse vending machine from TOMRA. The only 
possible answers were “Yes” or “No”. Involvement is sometimes measured as the level of 
interest or importance (Russell-Bennett et al., 2007), but in this survey focus was on those 
with an active part in the decision process and those who had nothing to do with the decision-
making.  
3.4.2. Dimensions of industrial customer satisfaction 
The dimensions and the features under each dimension were adopted from Homburg and 
Rudolph (2001) and adjusted with cooperation from TOMRA’s management to fit the context 
of TOMRA’s customers.  
28 
 
On a five-point Likert scale, the respondent was asked to compare the performance relative to 
the expectations, 1 meant “much worse than expected”, 3 “just as expected” and 5 meant 
“much better than expected”. This method was adopted from Oliver (2006). Other authors 
have used different scales (Chakraborty et al., 2007, Homburg and Rudolph, 2001), but the 
author wished to test the disconfirmation of expectation-framework in a B2B context, so 
Oliver’s (2006) recommendations were followed. 
11 questions were asked regarding different features of product performance and technical 
service. A principal component analysis was then carried out, and three different components 
were successfully extracted representing product performance for personnel, product 
performance for customer’s customer and technical service. An interesting observation is that 
reliability of the product was most strongly loaded under technical service, although with 
relatively weak loading. This feature was intentionally assumed related to product 
performance. Since reliability and technical service are closely connected this was not 
surprising. 
The KMO was .810 and Bartlett’s test of sphericity was highly significant (p < .001) so there 
were no reasons against carrying out a principal component analysis.  
Factor loading below.7 is not optimal (Christophersen, 2009), but removal of the two lowest 
(reliability and technician’s ability to solve problems) did not affect Cronbach’s alpha 
(Appendix, Table 27). They were therefore kept. The KMO was also negatively affected 
when the two were removed, so it was reasonable to keep the two in the analysis. 
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  Principal component 
 Item Technical service Product performance 
for personnel 
Product 
performance 
for customer's 
customer 
Reliability .518   
User friendliness for consumer   .811 
Speed of use   .837 
Time spent on cleaning  .866  
Time spent on emptying  .736  
Cleaning process  .816  
Telephone support's ability to solve 
problems 
.694   
Technician's response time .689   
 Technician's ability to solve 
problems 
.586   
 Price/value ratio of the technical 
service 
.666   
Telephone support's response time .848   
Eigenvalue 2.885 2.186 1.689 
Cronbach's alpha .798 .772 .696 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 
Rotation converged in 4 iterations. 
Kaiser-Meyer-Olkin measure:  .810 
Bartlett’s test of sphericity: .000 
Table 6: Principal component analysis of the different dimensions 
All loadings were above the cut-off value 0.7 of Cronbach’s alpha, except on performance for 
customer’s customer. However, it was just slightly below and due to the component 
consisting of only two items it was expected to score low on Cronbach’s alpha (Field, 2005).  
3.4.3. Disconfirmation of expectation  
Two methods of measuring disconfirmation of expectations exist, the calculated and the 
subjective disconfirmation. First measuring the expectations, then the performance, and then 
calculating the difference between the two measures calculated disconfirmation. Subjective 
disconfirmation is measured by asking the respondent how the subject of investigation 
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matched the expectations. Subjective disconfirmation is found to be more powerful than 
calculated disconfirmation when measuring satisfaction (Oliver, 2006) and was applied in this 
study. Disconfirmation of expectations was measured using a five-point Likert scale (1 is 
much worse than expected, 3 is just as expected, and 5 is much better than expected) based on 
suggestions by Oliver (2010).   
The difference between disconfirmation of expectations and performance was measured by 
one question under each dimension (Appendix, Table 31 and Table 32). In addition to the 
previous measured dimensions of overall customer satisfaction another two were added. The 
two dimensions were order handling and purchase process. They were included to see if even 
small sample sizes would support the theory. 
3.4.4. Perceived performance 
Perceived performance was measured on a five-point Likert scale, ranging from “Very Bad” 
to “Very good”, by the same question as disconfirmation of expectations, but related to the 
performance. The scale is commonly applied as a measure of perceived performance (e.g. 
McKinney and Yoon, 2002). 
3.4.5. Overall customer satisfaction 
In hypothesis H3, overall customer satisfaction is the independent variable. The variable is 
similar to the dependent variable explained in chapter 3.3.1.  
3.5. Control variables 
Two control variables were used in the multiple regression analysis with overall customer 
satisfaction as dependent variable. Those in the top-level management were separated from 
the rest for control purposes. As mentioned previously, the functional role may have an 
impact on the customer satisfaction rating (Homburg and Rudolph, 2001). In the sample 
frame of this study the top-level management can be in very little contact with the machines, 
and will therefore rely on second-hand knowledge about the product performance.  
The second control variable was experience. Experience has an effect on both customer 
satisfaction and loyalty (Bennett et al., 2005). Experience was calculated by subtracting 20 
years from the age, and the cut-off value of 50 years was chosen as they most likely have 
several years of experience with the supplier. The variable appears as “experienced” in the 
analysis capturing the group of people over 50 years of age.  
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In the third model, where loyalty was the dependent variable, an additional control variable 
was introduced. It is found that high switching cost, or switching barriers (Fornell, 1992), 
affect the relationship between customer satisfaction and loyalty (e.g. Lam et al., 2004). It is 
difficult to obtain a measure of switching barriers and the ideal measure should cover several 
aspects (Fornell, 1992). However, to avoid survey fatigue, only one question was added to 
measure switching barriers. The question was based on measures from different studies (Lam 
et al., 2004, Yang and Peterson, 2004) trying to capture the different aspects in one question. 
The respondents were given the statement “TOMRA offers the only viable option to our 
needs”, capturing to what extent the customer have the opportunity to change supplier. The 
answer was given on a five-point Likert scale from 1 (“completely disagree”) to 5 
(“completely agree”) and appears in the regression analysis as the control variable “switching 
barrier”. 
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4. Results and analysis 
The three different models are separated into the following three subchapters. Results are 
presented in tables and discussed.  
4.1. Decision-makers and dimensions of industrial customer satisfaction 
Multiple regression analysis was applied to test the effect of the different dimensions. First a 
multiple regression analysis with the control variables, then decision-makers as a binary 
variable was added before the full model was tested with the three dimensions of industrial 
customer satisfaction. 
4.1.1. Descriptive statistics 
In Table 7 descriptive statistics of the independent variables technical service, product 
performance for personnel and for customer’s customer are displayed. The relatively high 
number of missing values is because some of the respondents had only experience with one or 
two of the dimensions. The missing values were removed listwise to avoid inconsistent 
results. The number of valid replies is still high enough for a quantitative analysis. The 
dimension product performance for customer’s customer shows a very high kurtosis value. 
One possible explanation for this is that most of the values are concentrated on the middle of 
the scale because the dimension addresses issues that do not concern the respondents directly. 
 Technical 
service 
Product 
performance for 
personnel 
Product 
performance for 
customer’s 
customer 
N Valid 160 160 160 
N Missing 45 45 45 
Mean 0 0 0 
Std. Deviation 1 1 1 
Skewness -.048 .000 -.234 
Std. Error of Skewness .192 .192 .192 
Kurtosis .162 .412 1.586 
Std. Error of Kurtosis .381 .381 .381 
Table 7: Descriptive statistics of the independent variables 
The skewness-values are all close to 0 so although one of the variables has a kurtosis problem, 
multiple regression analysis can still be carried out. A check for outliers reveal only one 
outlier, but its Cook’s distance is well below 1 so there is no reason to remove the point 
(Field, 2005) 
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4.1.2. Correlation 
Multicollinearity is a well known problem related to multiple regression analysis (Mason and 
Perreault, 1991). Variance inflation factor (VIF) is a common method for detecting 
multicollinearity, where a VIF level over 10 is considered harmful collinearity (e.g. Mason 
and Perreault, 1991).  
 Collinearity Statistics 
 Tolerance VIF 
Top-level management .892 1.122 
Experienced .961 1.041 
Decision-maker numeric .851 1.175 
Performance for customer's 
personnel  
.955 1.047 
Performance for customer's 
consumer 
.930 1.076 
Technical service .982 1.018 
Table 8: Collinearity test for hypotheses H1a-d 
As seen from the table, there was no multicollinearity problem with the data. The levels are 
also well below the more conservative threshold level of 5 (Mason and Perreault, 1991). 
Examining the correlation matrix (Appendix, Table 15) show no large correlation values, i.e. 
above .9 (Field, 2005), so the multiple regression analysis could be carried out.  
4.1.3. Regression analysis 
The coefficients from the multiple regression analysis are displayed in the table. The first 
model includes only the control variables, where top-level management and the experienced 
have a significant contribution on overall customer satisfaction. Top-level management has a 
negative coefficient, indicating that top-level management has lower overall satisfaction score 
than the rest. However, the model is only significant at p < .1, and only 4.9 % of the variance 
is explained. The next model includes decision-makers as an independent variable, but 
decision-makers do not make a significant contribution. The third model includes the three 
proposed dimensions of customer satisfaction which all have a significant contribution to the 
model. Technical service is the most important dimension, and the two performance 
dimensions show almost equal importance. In the third model the role as a decision-maker 
also shows a significant contribution but is only significant at p < .1. This means hypotheses 
H1b-H1d are supported but hypothesis H1a is only partially supported. Decision-makers only 
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have a significant contribution when the three different dimensions are included. In the third 
model, 56.9 % of the variance is explained which means that 43.1 % of the variance is not 
explained by the model.  
 Standardized coefficients 
 1 2 3 
Values    
Control variable    
Top-level management  -.180* -.197* -.010 
Experienced .146¤ .148¤ .052 
Independent variable    
Decision-maker  .061 .108¤ 
Performance for customer's personnel   .246*** 
Performance for customer's customer   .269*** 
Technical service   .641*** 
R² .049 .052 .569 
R² adjusted .035 .031 .549 
F 3.400 2.416 28.136 
Significance .036 .069 .000 
N 135 135 135 
¤ = p < .1    
* = p < .05    
** = p < .01    
*** = p < .001    
Table 9: Regression table for hypotheses H1a-d 
 
4.2. Customer satisfaction as disconfirmation of expectations 
The predictive strength of disconfirmation of expectations and perceived performance on 
overall customer satisfaction was tested with a multiple regression analysis.  
4.2.1. Descriptive statistics 
The tables of the descriptive statistics can be found in the Appendix (Table 24-26). The 
descriptive statistics show some skewness issues with the performance ratings, where product 
performance and technical service shows significant skewness, but overall it seems to be no 
problem carrying out a multiple regression analysis. The regression was tested for outliers, 
one was found for the model with product performance and one in the model with technical 
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service. However, Cook’s distance was below 1 in all models, so no points were removed 
(Field, 2005). 
4.2.2. Correlation 
The VIF test and correlation matrix are found in the Appendix (Table 16-23). Although there 
is a high and significant correlation between many of the predictors none are above .9 (Field, 
2005). The VIF levels are all well below the regular cut-off value so multicollinearity is not a 
problem.  
4.2.3. Regression analysis 
Table 10 shows the regression analysis of two measures of customer satisfaction and how it 
relates to the dependent variable overall customer satisfaction. The model is tested on the four 
dimensions described earlier.  
All of the models are significant except where the control variables top-level management and 
experience are predicting overall satisfaction with technical service.  
For the two dimensions purchase process and order handling the response rate were lower due 
to few respondents involved in the processes. However, the models are significant (p < .001), 
thus supporting hypothesis H2b and H2c. H2a is not supported, but the coefficient is 
significant at p < .15 so a larger population might provide more support for this hypothesis. 
Hypothesis H2d, that disconfirmation of expectations is positively related to overall 
satisfaction with the order handling is not supported. Hypotheses H2e - H2h are all supported 
and significant at p < .001. Perceived performance has a stronger effect on product 
performance than disconfirmation of expectation. On the dimension technical service, 
disconfirmation of expectation has a higher coefficient than perceived performance.  
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Dependent variable Overall 
satisfaction with 
purchase process 
Overall 
satisfaction with 
order handling 
Overall 
satisfaction with 
product 
performance 
Overall 
satisfaction with 
technical service 
 1 2 3 4 5 6 7 8 
 Standardized coefficients 
Control variable         
Top-level management -.096 .106 .199 .344** -.116 -.077 -.059 .027 
Experienced 0,447* .278* .390* .175 .158* .049 .075 .075 
Independent variable         
Performance of purchase process 
(H2a) 
 .246       
Disconfirmation of expectations 
to the purchase process (H2b) 
 .574*       
Performance of order handling 
(H2c) 
   .723***     
Disconfirmation of expectations 
to the order handling (H2d) 
   .104     
Performance of product (H2e)      .467***   
Disconfirmation of expectations 
to the product performance (H2f) 
     .366***   
Performance of technical service 
(H2g) 
       .343*** 
Disconfirmation of expectations 
to the technical service (H2h) 
       .576*** 
R² .218 .692 .176 .673 .038 .598 .008 .712 
R² adjusted .153 .636 .110 .616 .0.28 ,589 -.002 .705 
F 3.342 12.352 2.676 11.832 3.732 70.213 .788 113.466 
Significance .052 .000 .088 .000 .026 .000 .456 .000 
N 27 27 28 28 194 194 189 189 
¤ = p < .1         
* = p < .05         
** = p < .01         
*** = p < .001         
Table 10: Regression analysis for hypotheses H2a-h 
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4.3. Customer satisfaction and loyalty of industrial customers 
A univariate regression analysis was conducted to investigate the link between customer 
satisfaction and loyalty.  
4.3.1. Descriptive statistics 
Descriptive statistics for loyalty dimensions are showed in the Appendix (Table 13). The 
recommendation dimension has a much lower mean than the two other dimensions. 
Repurchase intention and preferred supplier may be high because of TOMRA’s position as 
the market leader with a very high share of the market.  
Both the dimensions regarding preferred supplier and repurchase intention are negatively 
skewed, meaning most of the ratings are high. This is not surprising due to the fact that 
TOMRA is the market leader, so especially repurchase intention should be affected by this. 
As seen by Table 13, there are missing values, but not enough to cause any problems for the 
significance of the regression analysis. The missing values are removed listwise to avoid 
inconsistent responses. 
4.3.2. Collinearity 
The independent variables were tested for multicollinearity and as Table 11 shows it were not 
a problem. 
  Collinearity Statistics 
 Tolerance VIF 
Experienced .963 1.039 
Top-level management .977 1.023 
Switching barriers .849 1.178 
Overall customer satisfaction  .827 1.208 
Table 11: Multicollinearity test for hypothesis H3 
The correlation table is displayed in the Appendix (Table 14), but no correlation above .9 can 
be found. 
4.3.3. Regression analysis 
To test the strength of the relationship between overall customer satisfaction and loyalty, an 
univariate regression analysis was carried out. The results are shown in Table 12.  
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 Standardized coefficients 
 1 2 
Values   
Control variable  
Top-level management -.113 -.052 
Experienced .139¤ .066 
Switching barriers     .298*** .093 
Independent variable  
Overall customer satisfaction  .552*** 
R² .124 .376 
R² adjusted .107 .359 
F 6.967 22.011 
Significance .000 .000 
N 151 151 
¤ = p < .1   
* = p < .05   
** = p < .01   
*** = p < .001   
Table 12: Regression analysis for hypothesis H3 
The table shows that hypothesis H3 is supported. The R²-value of .376 on the second model 
indicates that there are more variables affecting loyalty. Switching barriers is a significant 
variable in the model without customer satisfaction but not in the second model. Experience 
also shows a significant contribution in the first model but not when customer satisfaction is 
introduced. 
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5. Discussion  
The following chapters discuss the theoretical contribution by the findings in the previous 
chapter. Managerial insight is discussed and limitations of the study are accounted for. 
5.1. Theoretical contribution 
The study adds to several existing gaps in the literature, and provides empirical findings from 
a different context than in other customer satisfaction studies.  
5.1.1. Decision-makers and dimensions of industrial customer satisfaction 
The multiple regression analysis gave only partial support for hypothesis H1a, that the role as 
a decision-maker has a positive effect on overall customer satisfaction. However, only 14.1 % 
of the responses were from decision-makers. A larger sample could increase the significance 
of the relationship. On the other hand, the small R² value for the model with only decision-
makers and the control variables can be indicating that the role as decision-maker is not 
affecting overall customer satisfaction. After the three dimensions of industrial customer 
satisfaction were added to the model, the R² value increased to .569, thereby explaining a 
large part of the variance. Qualls and Rosa (1995) found that the different roles did not affect 
overall customer satisfaction. Chakraborty et al. (Chakraborty et al., 2007) found that it did 
have an effect. However, their method was questionable as they compared the multiple 
regression analysis of different groups against each other. Homburg and Rudolph (2001) 
found that the functional roles affected the importance of the different dimensions on overall 
customer satisfaction using a confirmatory factor analysis. Perhaps a different methodology 
would give greater insight into the effect of decision-makers.  
Technical service was the most important dimension in the model which is similar to the 
study by Patterson and Spreng (1997). The results provide additional empirical proof to this 
theory and highlights technical service as the most important dimension of customer 
satisfaction in a high-technology B2B context. The importance of the product performance for 
the customer’s personnel gained more empirical background from this study. Technical 
service and product performance seems to be two fundamental dimensions of industrial 
customer satisfaction.  
Both Homburg and Rudolph (2001) and Chakraborty et al. (2007) suggest using a multi-
dimensional approach when measuring customer satisfaction in a B2B context. The multi-
dimensional approach is supported by the findings in this study. An additional dimension was 
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introduced, the performance for the customer’s customer. The positive and significant 
relationship of this independent variable supports the demand of more research on this aspect. 
The fact that these dimensions had an impact on overall customer satisfaction supports the 
theory that customer satisfaction of industrial customer is a more complex issue than the one 
in a consumer context. In Table 9 one can see that 56.9 % of the variance is explained by the 
chosen model. This suggests that more dimensions should be added. Homburg and Rudolph 
(2001) use seven dimensions when measuring customer satisfaction. This study therefore 
supports the use of a multi-dimensional approach and indicates that more than three 
dimensions should be applied.  
On a side note the control variable experience shows a significant and positive effect on 
overall customer satisfaction supporting previous findings (e.g. Bennett et al., 2005).  
5.1.2. Customer satisfaction as disconfirmation of expectations 
Only two of the hypotheses regarding the expectancy-disconfirmation and perceived 
performance were not supported. However, the initial assumption that disconfirmation of 
expectation is a better predictor of customer satisfaction than perceived performance is not 
confirmed. Purchase process and technical service seem to be best predicted by the 
expectancy-disconfirmation framework, while order handling and product performance are 
better predicted by perceived performance. As the R² values show, the two independent 
variables explain 2/3 of the variance on each dimension. Adding other known antecedents like 
need fulfillment and equity could perhaps increase the percentage of variance explained, thus 
creating a better model. This is in line with Oliver’s (2010) arguments that customer 
satisfaction is a complex issue best measured using several frameworks.  
The only hypothesis that was far from supported was H2d, that disconfirmation of 
expectations has a positive effect on overall satisfaction with the order handling. One possible 
explanation is that order handling is usually based on strict delivery deals. This means that 
“just as expected” in the disconfirmation of expectations-scale can still give a high value on 
the satisfaction-scale. The correlation matrix for order handling (Appendix, Table 17) 
supports this as the correlation between disconfirmation of expectation and overall 
satisfaction is much lower than for the other dimensions. In chapter 2.2.4, the concept of 
features as dissatisfiers and satisfiers was brought up. Since most of the common features of 
order handling are based on contracts, like adherence to delivery schedule (Homburg and 
Rudolph, 2001), it seems that they are considered as monovalent dissatisfiers. In other words, 
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the features of order handling can only affect dissatisfaction, and not satisfaction. If the 
supplier fails to deliver according to schedule, it will cause the customer to be dissatisfied. 
However, on-time delivery will not create satisfaction because it is highly expected.  
This study has successfully showed that the expectancy-disconfirmation framework can be 
applied in a B2B context, which some authors have questioned (e.g. Homburg and Rudolph, 
2001). Although disconfirmation of expectations was positively and significantly related to all 
dimensions except one, it cannot explain the entire concept of customer satisfaction alone. 
Perceived performance was also an important contributor to the model and on some 
dimensions even stronger. This shows that expectations and perceived performance have 
different influence depending on which dimension they are measuring. On technical service 
disconfirmation of expectations was more important than perceived performance. This may be 
because the customer does not care how the repair is done as long as the problem is fixed. The 
performance of the technician might be very good, but if the problem is not fixed, the 
customer is not satisfied. The dimension purchase process is also most influenced by 
disconfirmation of expectations. Perceived performance was not significant at usual 
significance levels but at p < .15. The same argument as with technical service may explain 
this relationship. The performance of the salesperson might be good but if the customer and 
salesperson do not come to an agreement, the customer might be dissatisfied. The customer 
expected to get a good deal but did not and becomes dissatisfied. On the dimension product 
performance, perceived performance was the most influential variable. TOMRA manufactures 
high-end products and the machines are a big investment for the customers. Studies have 
showed that when expectations are high, disconfirmation of expectations is less influential on 
satisfaction (Oliver, 2010).  
5.1.3. Customer satisfaction and loyalty of industrial customers 
The link between customer satisfaction and loyalty is both supported (e.g. Lam et al., 2004) 
and questioned (Reichheld, 2003). This study discovers that overall customer satisfaction has 
a positive and significant effect on loyalty. The regression analysis shows that adding the 
variable customer satisfaction to the model explains 25.2 % more of the variance than the 
model without the variable. In the context of this study this finding was not obvious as 
TOMRA is the market leader. Other studies (e.g. Fornell, 1992) have found that in industries 
consisting of few companies, customer satisfaction is not an antecedent of customer loyalty.  
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The total variance explained is only 1/3 of the variance, which means that important variables 
are missing. Many factors have been found to affect the relationship between customer 
satisfaction and loyalty, e.g. experience (Bennett et al., 2005), switching costs (Lam et al., 
2004), adjusted expectations (Yi and La, 2004) amongst others. Experience and switching 
costs (switching barriers in this study) were tested but not significant in the full model.  
In the regression analysis without customer satisfaction both experience and switching 
barriers have a significant contribution. Other studies (Bennett et al., 2005, Lam et al., 2004, 
Yang and Peterson, 2004) found that experience and switching barriers acted as moderators 
on the customer satisfaction-loyalty link. This may explain why the two variables did not have 
a direct effect when customer satisfaction was included in the analysis.  
Thus the results of the study support the theory that customer satisfaction is an antecedent of 
loyalty. However, future studies should include more variables as antecedents of loyalty.  
5.2. Managerial insights 
In addition to the contribution on the theory of customer satisfaction in a high-technology 
B2B context, the study’s findings may also provide managers useful insight. Customer 
satisfaction is a complex issue, and findings in this study indicate that it is even more complex 
in a B2B context. Especially with high-technology products it is apparent that more 
dimensions of customer satisfaction must be addressed. High-technology products require 
technical service, they are usually expensive, and high functionality for all involved is of the 
utmost importance.  
If the customer organization’s customers in addition to its personnel use the product a 
customer satisfaction survey should also address that dimension. This study found that 
technical service, product performance for personnel, and product performance for customer’s 
customer are important dimensions of industrial customer satisfaction. Additional dimensions 
can be equally important as the model only explains slightly more than 50 % of the variance. 
Manager of companies in the B2B industry need therefore be aware of all the dimensions the 
customer considers in their satisfaction judgments.  
Technical service was the dimension with the biggest effect on overall customer satisfaction. 
High-technology products will often need skilled technicians when the product malfunctions. 
It is therefore not surprising that the quality of the technical service is important for overall 
customer satisfaction. When the product does not work it is very annoying for the customers. 
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This can be very expensive if the product is crucial to their business. Managers of companies 
selling high-technology products to industrial customers must pay extra attention to their 
technical service if they wish to satisfy their customers. 
If the object of the customer satisfaction survey is just to test whether or not the customer is 
satisfied, simply asking the question “how satisfied are you with our offer?” will be sufficient. 
If the goal is instead to learn more about the customers, however, for instance why they are 
satisfied or not, more work on the survey has to be done. This study found that both perceived 
performance and disconfirmation of expectations are antecedents of overall customer 
satisfaction. The amount of variance explained indicates that this is not the whole picture, and 
more antecedents need to be incorporated in a customer satisfaction survey. The effect of the 
two is different depending on which dimension of the product offering they are measuring. 
One practical example may be that salespeople need to be careful not to oversell a product, as 
disconfirmation of expectations is highly influential on overall customer satisfaction with the 
purchase process.  
If the customers are satisfied, but still purchase products from other brands, customer 
satisfaction is of little value. In fact, Reichfeld (2003) argues that managers only need to ask 
one question, and that is “how likely is it that you will recommend our company to a friend or 
colleague?” (Reichheld, 2003, p. 46).  This study showed that even in a context where 
competition is relatively low, customer satisfaction is still an important antecedent of loyalty. 
Although satisfied customer in itself is not a goal, it is an important factor in reaching one of 
the most important goals for all companies, loyal customers. Even if the customer has little 
choice of other suppliers, keeping the customers satisfied is an important tool for making 
assure that the company is on the right track with new product development. It can also create 
a barrier to entry for future competition (Fornell, 1992). 
5.3. Limitations of the study 
The study’s sampling frame was one company in two similar markets, Norway and Denmark. 
This limits the generalization to other industries. The generalization is further confined by the 
fact that the sampling frame consists of customer’s of only one supplier.  
Some of the hypotheses of the study were not supported, and this may be due to a relative 
small sample size in some of the populations. Although the effect of the decision-makers was 
partially supported, it might have been more significant with more respondents from that 
group. More questions highlighting different antecedents of customer satisfaction and loyalty 
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could also have strengthen the models. However, adding more questions may also lower the 
response rate (Wyatt, 2000).   
Experience could have been measured more precisely instead of measuring age. Although the 
cut-off level for age was set high in order to capture the group with most experience, it is not 
an accurate measure. The age categorization was used for purposes outside this study, and the 
chosen method for measuring experience was considered better than no measuring at all. 
Switching barriers were only measured by one item, which does not make a satisfactory 
measure for such a complex factor. However, survey fatigue is a well-known problem with 
surveys (e.g. Wyatt, 2000), and too many questions may cause inconsistent replies and 
missing values.  
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6. Conclusion 
In the introduction of this study the thought of customer satisfaction surveys as a method for 
acquiring information about the customers was proposed. The findings in the study support 
this thought. The survey addressed three different research questions. 
Q1: What is the effect of the role as decision-maker, satisfaction with the product’s 
performance for personnel, customer’s customer, and the quality of the technical service on 
overall customer satisfaction in a B2B context? 
A multiple regression analysis was carried out in order to investigate the research question. 
The study found that all of the dimensions of industrial customer satisfaction above had a 
positive relationship with overall customer satisfaction in a high-technology B2B context. 
However, the role as decision-maker only had a significant effect when analyzed together 
with the other three. Decision-makers were only 14.1 % of the respondents, so a more even 
distribution or larger population could provide with more answers. The findings also support a 
multi-dimensional approach echoing the finding by other studies on industrial customer 
satisfaction (e.g. Abdul-Muhmin, 2005, Homburg and Rudolph, 2001). 
Q2: Can the expectancy-disconfirmation framework be translated into a B2B context? 
The expectancy-disconfirmation framework is a much used framework in customer 
satisfaction studies in consumer industries, and this study show that it can be used in a B2B 
context as well. However, the multiple regression analysis shows that it is not the most 
important variable on all dimensions. On the dimensions product performance and order 
handling the perceived performance was more influential. This shows that a customer 
satisfaction study should incorporate many different point-of-views when explaining the 
antecedents and that expectations and performance has different meaning depending on which 
dimension they are measuring. 
Q3: What is the effect of customer satisfaction on loyalty in a B2B context? 
The univariate regression analysis shows that customer satisfaction is positively related to 
loyalty. The study was conducted in a context where the market situation is almost a 
monopoly. Previous research has indicated that in monopolies or markets with few 
competitors, customer satisfaction is of little importance (Fornell, 1992). This study 
contributes to the theory by providing empirical findings indicating that customer satisfaction 
is an important antecedent also in a high-technology B2B context.  
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The common denominator from all these results is that both customer satisfaction and loyalty 
are complex issues that cannot be explained by few variables, especially in a high-technology 
B2B context. The absence of those variables in this study inspires future research on the 
highly complex and interesting subject of customer satisfaction. 
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Appendix 
Dimension of loyalty N Mean Std. 
Deviation 
Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. 
Error 
Statistic Std. 
Error 
Recommendation 198 2,86 1,140 -,114 ,173 -,498 ,344 
Preferred supplier 201 3,77 1,112 -,593 ,172 -,274 ,341 
Repurchase Intention 195 3,75 1,012 -,443 ,174 -,136 ,346 
Table 13: Descriptive statistics of loyalty dimensions 
 
 Loyalty Top-level 
management 
Experienced Switching 
barriers 
Overall 
customer 
satisfaction 
Loyalty 1         
Top-level management -,076 1       
Experienced ,146
* ,052 1     
Switching barriers ,365
*** -,018 ,037 1   
Overall customer 
satisfaction 
,598*** -,098 0,136¤ ,383*** 1 
¤ = p < 0.1 
* = p < 0.05 
** = p < 0.01 
*** = p < 0.001 
Table 14: Correlation matrix for hypothesis H3 
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 Overall 
customer 
satisfaction 
Top-level 
managem
ent 
Experienced Decision-
maker 
Performance 
for 
customer's 
personnel  
Performance 
for 
customer's 
consumer 
Technical 
service 
Overall 
customer 
satisfaction 
1       
Top-level 
management 
-.167* 1      
Experienced .139¤ .103 1     
Decision-
maker  
.005 .282*** .006 1    
Performance 
customer's 
personnel 
.216** -.052 .056 -.248** 1   
Performance 
customer's 
customer 
.256*** -.052 .009 -.107 -.051 1  
Technical 
service 
.668*** -.118¤ .126¤ .024 .003 .021 1 
¤ = p < 0.1 
* = p < 0.05 
** = p < 0.01 
*** = p < 0.001 
       
Table 15: Correlation matrix for hypothesis H1a-d 
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Purchase process 
 Overall 
satisfaction  
Top-level 
management 
Experienced Perceived 
performance 
Disconfirmation of 
expectations  
Overall 
satisfaction  
1     
Top-level 
management 
-.141 1    
Experienced .457** -.101 1   
Perceived 
performance 
.623*** -.350* .315¤ 1  
Disconfirmation 
of expectations  
.743*** -.232 .195 .570*** 1 
¤ = p < 0.1 
* = p < 0.05 
** = p < 0.01 
*** = p < 0.001 
     
Table 16: Correlation matrix for hypotheses H2a-b 
 
 
Order handling 
  Overall 
satisfaction 
Top-level 
management 
Experienced Perceived 
performance 
Disconfirmation 
of expectations 
Overall 
satisfaction 
1         
Top-level 
management 
.160 1       
Experienced .370* -.100 1     
Perceived 
performance 
.723*** -.231 .308¤ 1   
Disconfirmation of 
expectations 
0,294¤ 0 .066 .246 1 
¤ = p < 0.1 
* = p < 0.05 
** = p < 0.01 
*** = p < 0.001 
     
Table 17: Correlation matrix for hypotheses H2c-d 
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Product performance      
  Overall 
satisfaction 
Top-level 
management   
Experienced Perceived 
performance 
Disconfirmation 
of expectations 
Overall satisfaction 1         
Top-level management -.113¤  1       
Experienced .166* .027 1     
Perceived performance .707*** .044 .148* 1   
Disconfirmation of 
expectations 
.688*** -.157* .142* .651*** 1 
¤ = p < .1 
* = p < .05 
** = p < .01 
*** = p < .001 
     
Table 18: Correlation matrix for hypotheses H2e-f 
 
Technical service      
  Overall 
satisfaction 
Top-level 
management  
Experienced Perceived 
performance 
Disconfirmation 
of expectations 
Overall satisfaction 1 -.054 .078 .730 .806 
Top-level management  -.054 1 .089 -.103 -.080 
Experienced .078 .089 1 .060 -.013 
Perceived performance .73*** -.103¤ .060 1 .661 
Disconfirmation of 
expectations 
.806*** -.080 -.013 .661*** 1 
¤ = p < .1 
* = p < .05 
** = p < .01 
*** = p < .001 
     
Table 19: Correlation matrix for hypotheses H2g-h 
 
Purchase process  
 Collinearity Statistics 
 Tolerance VIF 
Top-level management  .876 1.142 
Experienced .900 1.111 
Perceived performance .586 1.705 
Disconfirmation of expectations .673 1.485 
Table 20: Collinearity test for hypotheses H2a-b 
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Order handling  
  Collinearity Statistics 
 Tolerance VIF 
Top-level management  .942 1.061 
Experienced .904 1.106 
Perceived performance .813 1.230 
Disconfirmation of expectations .936 1.069 
Table 21: Collinearity test for hypotheses H2c-d 
 
Product performance  
  Collinearity Statistics 
 Tolerance VIF 
Top-level management  .936 1.068 
Experienced .978 1.023 
Perceived performance .556 1.797 
Disconfirmation of expectations .541 1.848 
Table 22: Collinearity test for hypotheses H2e-f 
 
Technical service  
  Collinearity Statistics 
 Tolerance VIF 
Top-level management  .981 1.020 
Experienced -.982 1.018 
Perceived performance .551 1.815 
Disconfirmation of expectations .558 1.793 
Table 23: Collinearity test for hypotheses Hg-h 
 
Overall performance of N Mean Std. 
Deviation 
Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. 
Error 
Statistic Std. 
Error 
Purchase process 27 4.22 .892 -.825 .448 -.287 .872 
Order handling  29 3.90 .724 -.445 .434 .546 .845 
Product performance 203 3.29 1.094 -.438 .171 -.510 .340 
Technical service  194 3.64 1.125 -.630 .175 -.314 .347 
Table 24 Descriptive statistics of perceived performance 
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Performance according to 
expectations of 
N Mean Std. 
Deviation 
Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. Error Statistic Std. 
Error 
Purchase process 29 3.66 .814 -.115 .434 -.313 .845 
Order handling 28 3.43 .573 -.338 .441 -.775 .858 
Product performance  203 3.01 .790 -.200 .171 .662 .340 
Technical service  191 3.12 .901 -.022 .176 -.171 .350 
Table 25 Descriptive statistics of disconfirmation of expectation 
 
Overall satisfaction with N Mean Std. 
Deviation 
Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. 
Error 
Statistic Std. 
Error 
Purchase process 29 3,69 ,930 -,744 ,434 1,232 ,845 
Order handling 29 3,69 ,930 -,744 ,434 1,232 ,845 
Product performance 198 3,32 ,909 -,184 ,173 -,322 ,344 
Technical service 196 3,37 1,118 -,431 ,174 -,484 ,346 
Table 26 Descriptive statistics of overall satisfaction 
 
KMO and Cronbach's alpha after removal of reliability and technician' ability to solve problems 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,771 
Cronbach's alpha ,756 
Table 27: KMO and Cronbach's alpha after removal 
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On a scale from 1-5 how well does the performance of your reverse vending solution(s) meet your 
expectations? (1 is much worse than expected, 3 is just as expected and 5 is much better than expected) 
 Much worse than 
expected 
 
Just as expected Much better than 
expected 
 1 2 3 4 5 
Product performance 
The reliability is      
The user friendliness for the 
consumer is 
     
The speed of use is      
The user friendliness for the store 
personnel is 
     
The time spent on cleaning is       
The time spent on emptying the 
machine is 
     
The cleaning process is      
The price/value relationship is      
Technical service 
The telephone support’s response 
time is 
     
The telephone support’s ability to 
solve problems are 
     
The on-site technician’s response 
time is  
     
The on-site technician’s ability to 
solve problems are 
     
The price/value ratio of the service is      
Table 28: Questions regarding product performance and technical service 
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On a scale from 1-5 how much do you agree/disagree with the following statements (1 is completely disagree, 
5 is completely agree) 
 Completely disagree                                                                           
Completely agree 
 1 2 3 4 5 
I have recommended TOMRA to 
professional colleagues  
     
My store/chain considers TOMRA as 
its preferred reverse vending solution 
supplier 
     
My store/chain will do more business 
with TOMRA in the future 
     
Table 29: Questions regarding loyalty 
 
On a scale from 1-5 how much do you agree/disagree with the following statements (1 is completely disagree, 5 
is completely agree) 
 
 Completely 
disagree                                                                             
 Completely 
agree 
 1 2 3 4 5 
Overall customer satisfaction      
TOMRA is a reliable company      
TOMRA offers high quality products      
TOMRA offers user-friendly products      
TOMRA is flexible      
TOMRA is a solution provider      
Switching barrier      
We bought this product because 
TOMRA offers the only viable 
solution to my need 
     
      
Table 30: Questions regarding overall customer satisfaction and switching barrier 
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On a scale from 1-5 how do you rate the sales process with TOMRA? (1 is very bad and 5 is very good) 
 
 Very bad                                                                             Very good                                                       
 1 2 3 4 5 
All aspects considered, the purchase 
process is  
     
All aspects considered, the order 
handling is  
     
All aspects considered, the product 
performance is 
     
All aspects considered, the quality of 
the technical service is 
     
Table 31: Questions regarding perceived performance 
 
On a scale from 1-5 how well does the sales process with TOMRA meet your expectations? (1 is much worse 
than expected, 3 is just as expected and 5 is much better than expected) 
 Much worse than 
expected 
Just as expected Much better than 
expected 
 1 2 3 4 5 
All aspects considered, the 
purchase process is 
     
All aspects considered, the order 
handling is 
     
All aspects considered, the product 
performance is 
     
All aspects considered, the quality 
of the technical service is 
     
Table 32: Questions regarding disconfirmation of expectations 
 
All aspects considered, how satisfied are you with TOMRA in the following areas? Please you a scale from 1-
5 (1 is Very Dissatisfied, 5 is Very Satisfied). 
 Very dissatisfied                                                   Very satisfied 
 1 2 3 4 5 
Purchase process      
Order handling      
Product performance      
Technical service      
Table 33: Questions regarding satisfaction 
